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1.  Introduction
Spatially distributed models of watershed hydrological pro-
cesses have been developed to incorporate the spatial pat-
terns of terrain, soils and vegetation as estimated with the
use of remote sensing and geographic information system
(GIS). Land surface attributes are mapped into the water-
shed structure as estimated directly from remote sensing
imagery, digital terrain data or from digitised soil maps such
as soil texture or hydraulic conductivity assigned by soil
series. Land use is an important watershed surface charac-
teristic that affects infiltration, erosion and evapotranspira-
tion. Thus, almost any physically based hydrologic model
uses some form of land use data or parameters based on
these data. Distributed models in particular, need specific
data on land use and their location within the basin. A de-
tailed analysis of the effects of the thematic accuracy of
land cover is necessary before any attempt on using the
hydrological modelling tool to determine vulnerability of
landscapes to land cover change.
All classes of land uses must be carefully selected and de-
fined to successfully classify remotely sensed data into land-
use information (Gong and Howarth, 1992). This required
the use of a classification scheme containing taxonomically
correct definition of classes of information, which are orga-
nized according to logical criteria. It is important for the
analyst to realize, however that there is a fundamental dif-
Abstract: Supervised classification is one of important tasks in remote sensing image interpretation, in which the image
pixels are classified to various predefined land use/land cover classes based on the spectral reflectance values in different
bands. In reality some classes may have very close spectral reflectance values that overlap in the feature space. This
produces spectral confusion among the classes and results in inaccurate classified images. To remove such spectral
confusion one requires extra spectral and spatial knowledge. This paper presents a decision tree classifier approach to
extract knowledge from spatial data in the form of classification rules. The extracted knowledge was used for improving the
classification accuracy. The results of this study also indicate that the knowledge extracted from this approach can solve
the problem of spectral confusion to some extent. The results were compared with the maximum likelihood classification. It
was found that the overall accuracy of the classification improved by approximately 10 percent. In this study, the effects of
the cardinality i.e. variations in training data set size on the accuracy of the decision tree classifier was also studied. Results
indicate that the classification accuracy increases with training data set size but up to a certain limit.
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ference between information classes and spectral classes
(Jensen, 1983; Campbell, 1987). Information classes are those
that human beings define. Conversely, spectral classes are
those that are inherent in the remote sensor data and must
be identified and then labelled by the analyst.
The present land use map has been generated and com-
pared with both parametric and non-parametric classifiers.
The reason being that in a parametric classifier, it is very
difficult to clearly demarcate some of the land use classes
based on purely spectral reflectance values (using statisti-
cal approaches) because some of the classes generally over-
lap in the feature space and also need training data to be
normally distributed.
The non parametric classifiers give an extra advantage of
adding ancillary information to the multispectral remote
sensing data in the form of knowledge base which further
improves the land use classification accuracy.
Maximum likelihood classification (MLC) has traditionally
been used as a baseline for the classification of remotely
sensed data. It is the most commonly used supervised
method and is supposed to provide better results compared
to other supervised methods (Foody et al., 1992). MLC can
obtain minimum classification error under the assumption
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